[001] DRIVE TRAIN FOR POWERING A MOBILE VEHICLE 

[002] 

[003] 

[004] The invention relates to a drive train for powering a mobile vehicle, of the 

type defined in more detail in the preamble of Claim 1 . 

[005] 

[006] Drive trains of this type are preferably used in working machines such as 

wheel loaders or graders, in which a drive engine, preferably a diesel engine, 
is connected to the pump impeller of a hydrodynamic converter whose turbine 
shaft forms the drive input for a shiftable transmission which is connected to drive 
wheels. An auxiliary drive for powering at least one hydraulic pump, in particular 
for the working hydraulic system of the working machine, is also connected to the 
drive engine and is preferably connected to the drive shaft of the hydrodynamic 
converter. The drive engine and the hydrodynamic converter are designed so that 
at the fixed braking point, i.e., when the vehicle is stationary under full load and the 
working hydraulic system is not actuated, the diesel engine runs at a nominal 
speed. This is necessary so that, at the fixed braking point, the working hydraulic 
system can be actuated without reducing the speed of the diesel engine below a 
necessary minimum speed and so stalling it. In most driving conditions, however, 
the diesel engine is oversized, which has an adverse effect on the manufacturing 
cost of the vehicle. 

[007] DE 1 95 21 458 A1 discloses an electro-hydraulic control device for the drive 

of a machine in which, between the diesel engine and the hydrodynamic converter, 
a clutch is arranged which can always be actuated in the opening direction when 
the driving speed of the vehicle is low, but sufficient volume flow has to be 
provided for the working hydraulic system. 

[008] The purpose of the present invention is to provide a drive train for powering 

a mobile vehicle, in particular a working machine, in which a less expensive drive 
engine can be used, but sufficient volume flow will be available for the working 
hydraulic system. 
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[009] This objective is achieved with a drive train of the type described for 

powering a mobile vehicle, which also has the characterizing features of the 
principal claim. 

[010] 

[011] According to the invention, a smaller drive engine is used, preferably a 

diesel engine which, with the hydrodynamic converter, is so designed that at the 
fixed braking point and, when the working hydraulic system is not actuated, the 
drive engine is running at close to its maximum torque. Since owing to its design, 
the drive engine will also run at lower speeds in the part-load range, the auxiliary 
drive and so too the pump of the working hydraulic system will also be driven at 
lower speeds in the part-load range. To compensate this, either a hydraulic pump 
with larger delivery volume or a higher transmission ratio between the hydraulic 
pump and the drive engine is used. This ensures that in the part-load range the 
working hydraulic system delivers a sufficient quantity. If the drive engine is in 
full-load operation and its speed is reduced below a defined value because of high 
driving resistance then, if a large-volume adjustable hydraulic pump is being used 
for the working hydraulic system, this is adjusted to lower delivery volume or, if a 
transmission ratio is used between the hydraulic pump of the working hydraulic 
system and the drive engine, the transmission ratio is increased so that the speed 
of the hydraulic pump decreases and the take-up performance of the hydraulic 
pump is reduced, whereby the load on the drive engine will not be unacceptably 
high. Preferably, the transmission ratio between the hydraulic pump and the drive 
engine is continuously adjustable, but it is also possible to design the transmission 
ratio with various shift steps. When an adjustable hydraulic pump is used, 
the pump is preferably continuously adjustable, but it is also possible to design the 
hydraulic pump with at least two controllable intake volumes. It is also possible to 
use several hydraulic pumps, switching off one or more pumps as a function of the 
speed of the diesel engine so that the volume flow is again reduced. 
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[012] This ensures that the hydraulic pump delivers a sufficient quantity for the 

working hydraulic system in the part-load range without placing too high a load on 
the drive engine of smaller design. 

[013] In a further embodiment, a clutch can be arranged between the drive engine 

and the hydrodynamic converter. For example, if the wheel loader is moving at 
very low speed or even is at rest and the working hydraulic system is actuated, this 
clutch can be actuated in the opening direction to an extent that a desired driving 
speed is not exceeded, but a sufficient delivery volume is available for the working 
hydraulic system since the opening of the clutch increases the speed of the drive 
engine, but less power flows to the propulsion drive. The clutch can also be used 
to protect the drive engine from excessive load, since the clutch can always be 
actuated in the opening direction whenever the propulsion drive and the working 
hydraulic system cause the drive engine's speed to fall below an acceptable value 
in order to keep the drive engine running. Preferably, the clutch, between the drive 
engine and the hydrodynamic converter, and the transmission ratio, between the 
drive engine and the hydraulic pump of the working hydraulic system, or the 
delivery volume of the hydraulic pump of the working hydraulic system is controlled 
or regulated as a function of the desired driving speed, the load condition of the 
drive engine and the demand of the working hydraulic system. 

[014] 

[015] Further characteristics emerge from the description of the figure. 

[016] 

[017] 

[01 8] The single Figure shows a drive engine 1 , whose output shaft drives a pump 

impeller 3 of a hydrodynamic converter 4 via a primary clutch 2. The drive 
engine 1 is also connected to a hydraulic pump 5 of the working hydraulic system. 
The hydraulic pump 5 can be connected to the drive input of the primary clutch 2. 
The hydraulic pump 5 is preferably a load-sensing pump. The delivery volume of 
the hydraulic pump 5 is conveyed to consumer 7 such as the scoop of a wheel 
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loader via a valve 6. An electronic control unit 8 processes signals coming from 
sensors in a brake pedal, a driving speed pedal 10, the control lever for the 
working hydraulic system, the load condition of the drive engine 1 , the speed of the 
pump impeller 3 and the input speed into the speed-change transmission 12. 
As a function of these parameters, when the larger hydraulic pump 5 with an 
adjustable delivery volume is used, the electronic control unit regulates the delivery 
volume or, when an adjustable transmission ratio (not shown) between the 
hydraulic pump 5 and the drive engine 1 is used, the electronic control system 
adjusts the transmission ratio. For example, if the drive engine 1 is in the part-load 
range and, by virtue of the actuation of the control lever 1 1 , the electronic control 
system recognizes a demand of the hydraulic pump 5 for a volume flow, then the 
volume flow of the hydraulic pump 5 is increased either by adjusting the hydraulic 
pump 5 or by adjusting the transmission ratio between the hydraulic pump 5 and 
the drive engine 1. For example, if the electronic control system 8 recognizes, 
from the position of the driving speed pedal 10, that the vehicle should be at low 
speed or even at rest, and from the control lever 11 that a volume flow is 
demanded by the hydraulic pump 5, the primary clutch 2 is actuated in the opening 
direction and, depending on the load condition of the drive engine 1, the delivery 
volume of the hydraulic pump 5 or the transmission gear, between the drive 
engine 1 and the hydraulic pump 5, is adjusted in such a manner that the volume 
flow of the hydraulic pump 5 increases without the driving speed also increasing. 
But, if the electronic control system 8 recognizes from the driving speed pedal 10 
that the vehicle is moving at high speed while the drive engine 1 is in the part-load 
range and, from the control lever 1 1 , that a volume flow is needed for the working 
hydraulic system, then the hydraulic pump 5 is adjusted to give a larger delivery 
volume or the transmission ratio between the hydraulic pump 5 and the drive 
engine 1 is also adjusted such that the hydraulic pump 5 delivers a larger volume. 
However, the volume flow of the hydraulic pump 5 or the transmission ratio of the 
transmission gear between the hydraulic pump 5 and the drive engine 1 is only 
adjusted to the extent that the speed of the drive engine 1 does not fall below a 
defined value. 
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[019] Thus, a drive train for powering a mobile vehicle can be provided in which 

the hydraulic pump delivers sufficient volume, but the drive engine 1 can be of 
smaller structural size. 
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Reference numerals 



1 


Drive engine 


2 


Primary clutch 


o 
O 


Pump impeller 


A 

4 


Hydrodynamic converter 


5 


Hydraulic pump 


6 


Valve 


7 


Consumer 


8 


Electronic control unit or control system 


9 


Brake pedal 


10 


Driving speed pedal 


11 


Control lever 


12 


Speed-shift transmission 



